Influence of kinins and angiotensin II on the regulation of papillary blood flow.
The influence of kinins and angiotensin II on the regulation of renal cortical and papillary blood flow and sodium and water excretion was examined in rats. Superficial cortical and papillary blood flows were measured using a laser-Doppler flowmeter. Papillary blood flow increased 50% after enalaprilat (60 micrograms/kg) and phosphoramidon (5.5 micrograms.kg-1.min-1) were given along with 0.3 M sodium bicarbonate solution to inhibit degradation of kinins and enhance urinary kallikrein activity. Infusion of a kinin antagonist, D-Arg-Hyp-Thi-D-Phe-bradykinin (5 micrograms/min), returned papillary blood flow to control levels. Urine flow and sodium excretion increased after the administration of the kininase inhibitors and sodium bicarbonate, while glomerular filtration rate (GFR) and outer cortical blood flow were unaltered. The kinin antagonist did not alter sodium and water excretion in rats receiving the kininase inhibitors and bicarbonate. Administration of the kinin antagonist alone lowered papillary blood flow by 20%, without affecting outer cortical blood flow or GFR. Urine flow decreased and urine osmolality increased after the rats received the kinin antagonist, but sodium excretion remained unaltered. To assess the role of angiotensin II in the control of papillary blood flow, kinin receptors were blocked by infusion of an antagonist, and the effects of enalaprilat and saralasin were studied. Papillary blood flow increased after blockade of the angiotensin II system in rats receiving the kinin antagonist. These results indicate that the kallikrein-kinin and renin-angiotensin systems participate in the regulation of papillary blood flow.